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ABSTRACT : 



Existing program is restructured based on a set of tasks that the existing program 
executes. A set of tasks is used, in conjunction with related test cases, to verify the 
correct functioning of the restructured program/ and also to restructure the program. 
The restructuring process involves information about: (i) the tasks for which the 
original computer program is used, (ii) the inputs (including their valid ranges) to be 
provided to the program to accomplish the tasks, and (iii) the outputs generated by the 
program, known but unfixed bugs, etc. Legacy computer programs or applications for which 
reliable documentation is either not available or inadequate is desirably restructured 
for improved understanding and maintenance. 
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ABSTRACT: 



A method of producing a caching dynamic translator with portable run-time code synthesis 
includes programming hardware independent replacement functions in a high level 
programming language for the caching dynamic translator, and compiling the hardware 
independent replacement functions to produce hardware dependent computer executable 
replacement functions. 
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ABSTRACT: 

A data processing system includes a central processing unit (CPU) in communication with 
a system memory. Within the system memory, there is stored legacy code that does not 
utilize the full features of the CPU. The data processing system also includes a code- 
optimizing coprocessor in communication with the CPU and the system memory. Control 
logic within the code-optimi zing coprocessor causes the code-optimizing coprocessor to 
generate optimized code from the legacy code at the same time the CPU executes the 
legacy code, such that the optimized code is tailored according to the CPU. After the 
code-optimi zing coprocessor has generated at least some optimized code, the code- 
optimizing coprocessor causes the CPU to automatically utilize at least some optimized 
code in lieu of at least some of the legacy code . 
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The present invention relates to a computer system adapted to efficiently execute binary 
translated code. In accordance with the present invention, foreign code is stored in a 
foreign virtual memory space, translated to acguire binary translated code, which is 
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stored in a host virtual memory space and then executed. The host computer system 
isolates each virtual memory configuration into separate processes referred to as a 
virtual machine while enabling multiple virtual machines to exist simultaneously. 
Execution may switch from one virtual machine to another merely by switching to a new 
page table, where each page table describes the memory configuration of a virtual 
machine. Common system level resources are shared by the virtual machines under the 
control of a virtual memory manager. 

22 Claims, 4 Drawing figures 
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ABSTRACT : 



An apparatus comprising a translator circuit and a cache. The translator circuit may be 
configured to (i) translate one or more first instruction codes of a first instruction 
set into second instruction codes of a second instruction set, (ii) present the second 
instruction codes to a processor, and (iii) allow interrupts to the processor to be 
handled seamlessly. 
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Number of Drawing Sheets: 7 
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ABSTRACT : 

An apparatus comprising a circuit configured to (i) translate one or more instruction 
codes of a first instruction set into a sequence of instruction codes of a second 
instruction set and (ii) present the sequence of instruction codes of the second 
instruction set in response to a predetermined number of addresses* 
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ABSTRACT : 

The inventive emulator dynamically translates instructions in code written for a first 
architecture into code for a second architecture. The emulator designates various 
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checkpoints in the original code, and speculatively reorders the placement of the 
translated code instructions according to optimization procedures. If during the 
execution of the reordered code, a trap should occur, then the emulator resets the 
original code to the most recent checkpoint and begins executing the original code 
sequentially in a line-by-line manner until the section is completed or branched out of. 
The original code is reset by changing the program counter to the checkpoint, and 
reversing the effects of each instruction which has been executed subsequent to the 
checkpoint. Thus, any native instructions which correspond to original instructions 
which occur sequentially prior to the checkpoint have been executed, and any native 
instructions which correspond to original instructions which occur sequentially 
subsequent to the checkpoint have not been executed. 

52 Claims, 9 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 3 
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ABSTRACT: 

The present invention is generally directed to a system and method for supporting 
speculative execution of an instruction set for a central processing unit (CPU) 
including non-speculative and speculative instructions. In accordance with one aspect of 
the invention a method includes the steps of evaluating the instructions of the program 
to determine whether the individual instructions are speculative or non-speculative, and 
assessing each of the speculative instructions to determine whether it generates an 
exception. For each of the speculative instructions that generates an exception, the 
method then encode a deferred exception token (DET) into an unused register value of a 
register of the CPU. In accordance with another aspect of the invention, a system is 
provided, which system includes circuitry configured to evaluate the instructions of the 
instruction set to determine whether the individual instructions are speculative or non- 
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speculative. The system further includes circuitry configured to assess each of the 
speculative instructions to determine whether it generates an exception. Finally, the 
system further includes circuitry configured to encode a deferred exception token (DET) 
into an unused register value of a register of the (CPU. 

17 Claims , 7 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 4 
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